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We have improved the ph{SiCS analysis and reduced systematic errors to

enhance the sensitivity of the search for signals beyond the Standard Model using the South Pole
Neutrino Telescope IceCube and the Super-Kamiokande experiment. By incorporating the latest

accelerator data and cosmic ray experiment data, we advanced and refined the atmospheric neutrino

flux calculations, expanded the atmospheric neutrino calculation code, and established a unified
model across different energy regions, successfully reducing systematic errors. To reduce systematic
errors caused by light propagation in glaciers, we manufactured and calibrated 100 units of the new
D-Egg photodetectors used in the next-generation South Pole Neutrino Telescope lIceCube-Gen2 Phase-1
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